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Modeling risk-factor trajectories is critical to understanding the natural history of diseases, yet the measurement tools used to assess risk factors often evolve during follow-up in cohorts, and such change prevents longitudinal analyses using standard models. We addressed this issue with a latent process model. Trajectories of average intakes of 5 food families (fish, meat, fruits, vegetables, and carbohydrate-rich foods) were described in prodromal dementia during the 10 years prior to diagnosis of cases and compared with those of controls, using a case-control sample nested within the Three-City Study, Bordeaux, France (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . Food intakes were measured by 2 or 3 different subquestionnaires across 5 repeated food frequency questionnaires. The sample comprised 205 incident cases and 410 controls matched for age, sex, education, and number of repeated food frequency questionnaires. Intakes of fish, fruits, and vegetables decreased at the approach of diagnosis among cases, suggesting reverse causation. This study demonstrated that the latent process model approach constitutes a powerful framework for modeling risk-factor trajectories, even when measurement tools change sequentially over time. Coupled with a case-control approach to contrast trajectories in prodromal disease versus healthy status, it can help us to understand the dynamic, causal relationships between risk factors and diseases. dementia; epidemiologic methods; latent variable models; longitudinal studies; nonlinear dynamics; nutrition; risk reduction behavior Abbreviations: 3C, Three-City Study; FFQ, food frequency questionnaire; LPM, latent process model.
Chronic diseases may result from a complex interplay between genetic predisposition and cumulative exposures to environmental risk factors over the life course (1) . Understanding longterm risk-factor trajectories has thus become key to improving the estimation of disease risk in epidemiologic studies. However, modeling risk-factor trajectories has often been limited by methodological difficulties-in particular, the fact that the tools used to measure them in cohort studies often change during the follow-up. While the key quantity of interest remains the same, the nature of the observations changes, and this modification prevents any formal longitudinal analysis using standard approaches (2) . Such change may affect different types of markers and/or risk factors, and it has various causes. It can be due to an enrichment of questionnaires with new research hypotheses (e.g., introduction of novel cognitive tests in a cognitive battery or additional foods in a food frequency questionnaire (FFQ)) or a simplification of questionnaires to reduce response burden for cohort participants; other frequent reasons include technological developments (e.g., introduction of a new machine with better resolution for imaging) or the emergence of new analytical methods (e.g., mass spectrometry for biological factors).
The longitudinal analysis of risk factors in the presence of a change in the measurement tools can be handled by latent variable models or their dynamic extension, latent process models (LPMs). These methods focus on the key quantity of interest, which is not directly observed, rather than on a type of observations of this quantity. As such, these methods can include observations from different measurement tools, provided the tools measure the same quantity of interest (e.g., fish intake estimated from both a food frequency questionnaire and a 24-hour dietary recall). Latent variable models (3) and LPMs (4, 5) have already been applied to trajectories of cognitive performances in older persons when the cognitive battery differed from one visit to another. However, the change in the battery of cognitive tests was intermittent (e.g., 1 missing test at some visits), while the change in measurement tools may be definitive in situations described above. In that case, the sequentiality of the change of measurement tools over time must be carefully handled to prevent any confusion with the change (over time) of the underlying quantity of interest.
In the present study, we examined how LPMs can be used to analyze change over time in risk factors when their measurement tools sequentially change during cohort follow-up. We applied our approach to diet trajectories in prodromal dementia, a good model for chronic diseases with a long preclinical phase likely modulated by long-term environmental exposures, including diet (6) . We used prospective data collected over more than a decade from a large population-based cohort of older persons, the Three-City Study (3C). Our aim was to describe trajectories of dietary intakes in the prediagnostic phase of dementia and to formally compare these trajectories with those of individuals who did not develop dementia.
To allow easy and quantitative comparison of both groups, we adopted a case-control approach. We described trajectories of intake of 5 broad food categories hypothesized to influence dementia risk (fish, meat, fruits, vegetables, and carbohydraterich foods) in the 10 years preceding diagnosis among participants with incident dementia, and we compared these trajectories with those observed among matched controls who were free of dementia.
METHODS

Population
3C is an ongoing prospective study on dementia that started in 1999-2000 in 3 French cities (Bordeaux, Dijon, and Montpellier), including noninstitutionalized individuals aged 65 years or older, randomly recruited from electoral rolls (7). All participants signed an informed consent, and the study protocol was approved by the committee of the University Hospital of KremlinBicêtre of Paris, France.
After inclusion, 5 follow-up visits were performed at 2, 4, 7, 10, and 12 years (hereafter labeled T 2 , T 4 , T 7 , T 10 , T 12 ). At each visit, a battery of neuropsychological tests was performed during in-person interviews conducted by trained psychologists, and incident cases of dementia were recorded. Ascertainment of incident dementia was based on a 3-step procedure, including validation by an independent expert committee of neurologists to obtain a consensus on diagnosis and etiology (7) .
The present study is based on the Bordeaux 3C sample (n = 2,104), the only cohort center where a comprehensive dietary survey, including FFQs, was conducted at T 2 . Modified versions of the FFQ were subsequently administered at each follow-up visit. In this study, T 2 is the study baseline.
Nested case-control sample
We built a case-control sample (2 controls per case) nested within the Bordeaux 3C cohort. Among the 1,730 participants of Bordeaux 3C seen at T 2 , we excluded 75 individuals diagnosed with dementia at inclusion (n = 43) or at T 2 (n = 32), 223 individuals without information beyond T 2 , and 7 individuals for whom at least 2 consecutive follow-up visits were missed before a positive dementia diagnosis. Among the 1,425 remaining participants, 212 were diagnosed with dementia between T 4 and T 12 . For each case, 2 control subjects were individually matched by random sampling with replacement (as recommended for nested case-control studies (8) (9) (10) (11) ) but with replacement not allowed within the same diagnostic visit. To be selected as a control, a participant had to meet these criteria: 1) at risk of dementia at the follow-up visit when the matched case was diagnosed (9, 12); 2) of similar age (within 3 years), educational level (lower than high school versus high school or higher), and sex; and 3) with a similar number of FFQ replies (number of replies within 1) up to the matching diagnostic visit. Among the 212 incident cases, 205 were successfully matched, leading to a total case-control sample of 615 individuals.
Assessment of dietary habits
Repeated FFQs. Dietary habits were assessed from T 2 to T 12 using 5 repeated FFQs. At T 2 -the visit with the most comprehensive dietary survey-the frequency of consumption of 45 categories of foods and beverages at 3 main meals and/or 3 between-meal snacks was recorded in 11 levels (never or less than once a month, once a month, twice a month, 3 times a month, and 7 levels for 1-7 times a week), including a total number of 148 food items. At subsequent follow-up visits, FFQs were less detailed. At T 4 and T 7 , the FFQs had the same general form as at T 2 but recorded a more limited number of food items (42 items at T 4 ; 49 items at T 7 ). At T 10 and T 12 , meal occasions were not detailed, and frequency of consumption of 11 food items was recorded in 6 classes (never, less than once a week, about once a week, 2-3 times a week, 4-6 times a week, and once a day or more-with number of servings per day manually specifiable).
For each food item (detailed in Web Table 1 , available at https://academic.oup.com/aje), intake frequencies were recoded as average number of weekly servings. At each follow-up visit, average intake of each food family (fish, meat, fruits, vegetables, and carbohydrate-rich foods) was then obtained by summing the average number of weekly servings of all corresponding items.
Sequential structure of diet measurement tool. Because of the variations in the structure of repeated FFQs during followup, intakes of each family were assessed through different combinations of food items across visits-such visit-specific combinations are referred to here as subquestionnaires. Table 1 summarizes the K different subquestionnaires available for each food family across the repeated FFQs (FFQ 1 to FFQ 5), and Figure 1 gives an illustration of our method for computation of vegetable intake. For the example of vegetables (V), intakes were assessed through a total of K = 3 subquestionnaires during the follow-up: V 1 including 8 items at T 2 and T 4 , V 2 including 10 items at T 7 , and V 3 including a single item at T 10 and T 12 (Figure 1) . Furthermore, by construction, the range of weekly servings depended on the subquestionnaire. For example, the upper value for vegetable intake was 42 weekly servings with V 1 and 28 weekly servings with V 3 . Hence, for a similar latent consumption of a food family, different subquestionnaires provided different observed levels of consumption, thus preventing any direct comparison between visits.
Statistical approach
Latent process modeling. We used LPM to analyze trajectories of risk factors when their measurement tools evolved sequentially during follow-up. The latent process mixed model for multivariate longitudinal outcomes (4, 13) relies on a latent process, which represents the unmeasured common factor underlying the observed individual responses obtained through K different tools across consecutive visits. In Web Figure 1 , the latent process (noted Λ) trajectory is described in a linear mixed model (equation [1] in the Web Figure 1 ) according to time, covariates (main grouping of interest C and potential confounding factor(s) X), and their interactions. The correlation between the repeated measurements of each individual is captured by correlated random effects. Differences between groups can be tested both at study baseline and globally during the entire trajectory using standard Wald tests (applied to parameter β 1 and vector of parameters γ 2 , respectively, in equation [1] ). In addition, Wald tests can be applied at prespecified time points (with appropriate correction for multiple testing (14) ) to test differences at key stages of the trajectories (equation [1*]).
The latent process was linked to the repeated individual observations of the K measurement tools using tool-specific parameterized link functions (equation [2] , Web Figure 1 ). Formally, each observation, normalized by the link function, is a noisy measure of the underlying latent process. LPM can be fitted with R package lcmm (R Foundation for Statistical Computing, Vienna, Austria), function multlcmm (15) .
Time-scale issue. When measurement tools evolve with time in cohort studies, describing trajectories of risk factors over a time scale that is too close to (and partly confounded with) the time in the cohort may induce a bias in the estimated trajectory. Indeed, the presence of changes in the type of observations according to a time close to the time scale used to model the latent process trajectory raises a confounding issue between the shape of this trajectory over time and the relationship between the latent process and the observations. This may be prevented by using a 2-step approach: first a metric partly disconnected with the time driving the sequential changes of measurement tools is used to assess the relationships between the observations and the latent process of interest-age in our application. Then the trajectory of the latent process is estimated according to the time scale of interest by using the estimated relationships obtained in step 1. Abbreviations: FFQ, food frequency questionnaire. a Because of the slight variations in the FFQs during follow-up, intakes of each food family were assessed through different combinations of food items (i.e., subquestionnaires) across visits. For example, for fish, a first subquestionnaire made up of 4 food items was identified at 2, 4, and 7 years of follow-up, and a second subquestionnaire made up of 1 food item was identified at 10 and 12 years of follow-up. Total number of subquestionnaires ranged from 2 to 3. 
Application to nutritional trajectories in prodromal dementia
We applied our methodology to analyze trajectories of intakes of 5 food families. We defined 5 latent processes (Λ Fi , Λ M , Λ Fr , Λ V , and Λ C for fish, meat, fruits, vegetables, and carbohydraterich foods, respectively), each representing the latent nutritional quantity underlying its intake measures assessed with 2-3 different subquestionnaires across visits (Table 1) . Because food families were studied separately, correlation between the 5 latent processes was not considered. To compare nutritional trajectories between cases and controls in the prodromal phase of dementia, trajectories had to be defined retrospectively from the diagnosis visit (year 0), and thus the time scale was the retrospective time since diagnosis. Covariates included case-control status as grouping indicator C; matching variables age, sex, and education level (as confounding factors X (16)); and their interaction with the functions of time. The link functions that related the latent nutritional process to its observed responses were selected among quadratic I-splines with 3-5 knots and linear and threshold link functions when appropriate. The optimal link function was selected using the Akaike information criterion.
Although different from the time since entry into the cohort, the use of retrospective time since diagnostic visit may not prevent confusion between the sequential changes of the FFQs during follow-up and the shape of the nutritional trajectories; indeed, in our application long-term trajectories were driven by only the first subquestionnaire, while short-term trajectories were driven by all subquestionnaires (Figure 2) . As a remedy, we applied the 2-step strategy mentioned previously. We first estimated the link functions between the observed measures and the underlying latent process for each of the 5 food families, using age as the time scale in the linear mixed model (Web Figure 2) . In a second step, we compared nutrition trajectories among cases and controls in a latent process mixed model according to retrospective time since diagnosis and using the link function parameters obtained in the first step. Adjusted quadratic nutrition trajectories were considered with correlated random intercept and slope. Web Appendix 1 provides the R code to replicate the analyses.
RESULTS
The nested case-control sample comprised 205 incident cases of dementia (77.6% diagnosed with Alzheimer's disease) and 410 matched controls diagnosed as nondemented at the diagnostic visit of the case. Only 3 cases missed the visit preceding their visit of diagnosis. In both groups, at study baseline the mean age was approximately 78 years, 70.2% were women, and 64.9% had an educational level below high school; the median number of repeated FFQs was 3 among cases and 4 among controls (Table 2) . Cases more often were carriers of the ε4 allele of the apolipoprotein E gene and had diabetes (P ≤ 0.02 for all), and they had a lower cognitive level as measured by the Mini-Mental State Examination (P < 0.001). In contrast, cases and controls had a similar prevalence of hypertension, similar average body mass index, similar average food intakes at the first FFQ (FFQ 1, Table 1 ), and a similar average follow-up time (P ≥ 0.09 for all).
Average intakes observed through subquestionnaires in prodromal dementia
Corresponding to the most remote follow-up visit from the visit of diagnosis, the first subquestionnaire (k = 1) captured dietary habits for a longer time period in the retrospective time since diagnosis, in contrast to the second or third subquestionnaires (k = 2 or 3), whatever the food family ( Figure 2) . Hence, for instance, vegetable intakes were ascertained only through the first subquestionnaire from 10 years to 6 years preceding diagnosis, while 2 different subquestionnaires coexisted between −6 years and −4 years, and all subquestionnaires were available in the 4 years preceding diagnosis. We also observed evident differences in the average intakes measured across subquestionnaires. For (A, B) , meat (C, D), fruits (E, F), vegetables (G, H), and carbohydrate-rich foods (I, J)) over the 10 years preceding the diagnosis of dementia among incident cases (n = 205) (A, C, E, G, and I) and control subjects (n = 410) (B, D, F, H, and J), obtained through the 2-3 different subquestionnaires (k = 1, 2, or 3), Three-City Study, Bordeaux, France, 2001-2012. Note that for a given food family, k indicated a subquestionnaire and not a particular food frequency questionnaire (e.g., k = 2 for fish and k = 3 for meat were derived from the same food frequency questionnaire).
example, for vegetables among controls, between the diagnosis visit (year 0) and 2 years prior to diagnosis, the first and second subquestionnaires provided an average intake of 19.1 (95% confidence interval: 18.4, 19.8) and 19.3 (95% confidence interval: 18.5, 20.1) servings per week, respectively, while the third subquestionnaire provided a smaller average intake of 8.6 servings per week (95% confidence interval: 8.1, 9.1).
Nutritional trajectories in prodromal dementia predicted by LPM Figure 3 displays the intake trajectories for the 5 food families predicted by the latent process approach, with values expressed in the scale of the first subquestionnaire (FFQ 1, Table 1 ). For meat and carbohydrate-rich foods, we found relatively stable intakes in both groups, with no significant difference of overall trajectories among cases and controls (P = 0.115 and P = 0.343 for meat and carbohydrate-rich foods, respectively). Intakes appeared slightly lower for cases at diagnosis, although the difference was only borderline significant (P = 0.053 for both families). In contrast, fish intake decreased steadily in both groups (from 3.1 to 2.3 servings per week among cases and from 2.9 to 1.8 serving per week among controls), and the decline was stronger among cases (P < 0.001 for difference in overall trajectories), leading to a slightly lower average intake for cases at diagnosis (P = 0.002 for difference with controls). However, when testing the differences of intake every 2 years prior to diagnosis (significance level accounting for multiple testing of α = 0.02, for 5 tests performed 2 years apart prior to diagnosis), no time-specific differences were found (P ≥ 0.195 for all).
For fruits and vegetables, trajectories of cases appeared to be far less linear than those observed for fish, with bellshaped curves. This translated into significantly different evolutions between groups over time (P < 0.001) and led to lower mean intakes at diagnosis for cases (with average differences reaching 2.2 weekly servings for fruits and 3.1 weekly servings for vegetables; P ≤ 0.01 for both). Still, as with fish, differences did not reach statistical significance when comparing intake values at specific time points, 2 years apart, prior to diagnosis (α = 0.02; P ≥ 0.03 for all). a Controls were matched to cases on age (within 3 years), sex, educational level (lower than high school versus high school or higher), and total number of FFQ replies (number of replies within 1).
b Paired t test was used for continuous variables, and conditional logistic regression was used for categorical variables. c Percentages or averages from among nonmissing values. Data was missing for 12.2% of cases and 9.5% of controls for APOE ε4, for 2.9% in both groups for BMI, for 11.7% of cases and 9.0% of controls for diabetes status, and for 1.0% of cases for MMSE.
d Diabetes was defined as fasting glucose level of ≥7 mmol/L, nonfasting level of ≥11.1 mmol/L (cases n = 11; controls n = 12), or antidiabetic therapy.
e Hypertension was defined as systolic blood pressure ≥140 mm Hg, diastolic blood pressure ≥90 mm Hg, or antihypertensive therapy. f Weight (kg)/height (m) 2 . Figure 3 . Mean intake trajectories (with 95% pointwise confidence intervals (pCIs)) of the 5 food families (fish (A), meat (B), fruits (C), vegetables (D), and carbohydrate-rich foods (E)) over the 10 years preceding the diagnosis of dementia of cases predicted by latent process mixed models among incident dementia cases (n = 205) and control subjects (n = 410), Three-City Study, Bordeaux, France, 2001-2012. Models included link functions approximated by I-splines with 3-5 knots, a quadratic trajectory over time (with correlated random effects on intercept, slope, and slope squared) adjusted for case-control status, covariates (age, sex, education level-i.e., confounding factors used as matching variables), and their interactions with the functions of time. For each food family, trajectories were plotted in the scale of the first subquestionnaire for 2 women (a case and a control), both aged 78 years at study baseline, and with an educational level lower than high school.
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DISCUSSION
The present study highlights how latent process mixed models can flexibly model trajectories of risk factors even when their measurement tools change in cohorts. We illustrated this approach with respect to dietary habits in prodromal dementia using nutritional data collected through different subquestionnaires during follow-up in the Bordeaux 3C cohort, and we found that dietary intakes tended to decrease with aging for several foods (fish, fruits, and vegetables), especially at the approach of dementia diagnosis.
Previous research on risk-factor trajectories with aging and their relationships with chronic diseases has been limited to relatively simple approaches, largely ignoring the dynamic nature of risk factors. Most commonly, only their measure at a specific time point, usually baseline, or the observed change between 2 time periods have been considered (17) . Yet, these approaches do not provide a clear understanding of the risk-factor trajectory and its dynamic relationship with the disease. The few studies that described the dynamics of risk factors in links with a disease, and explored the causal relationships, used statistical models for longitudinal data and focused on risk-factor trajectories prior to a preclinical stage of the disease, using a strategy close to the one adopted in our application (see Faerch et al. (18) for trajectories of cardiometabolic markers before diagnosis of diabetes, Chiu et al. (19) for trajectories of body mass index before self-reported diagnosis of diabetes, and Darweesh et al. (20) for functioning trajectories in preclinical Parkinson's disease). In prodromal dementia, trajectories of cognitive and structural changes were evaluated before diagnosis of autosomal dominant (21, 22) or sporadic Alzheimer's disease (23) (24) (25) .
These standard approaches do not handle changes in measurement tools over time-a limitation that clearly impairs their utility to the scientific community. The latent variable models and LPM provide powerful solutions to model trajectories of any risk factor, even when assessed repeatedly by multiple tools. For instance, we (4, 5) and Gross et al. (3) previously used these models to describe trajectories of the global cognitive level underlying all the cognitive tests available in a cohort, even those that were not systematically performed at each follow-up visit. In the present study, we went a step further by showing how LPM could also model risk-factor trajectories when the measurement tools changed sequentially over time and the analytical time scale was close to the time defining the sequential change in the cohort. This was achieved by a 2-step analysis that separated the modeling of the relationship between the underlying quantity of interest and the measurement tools from the modeling of the trajectories of the underlying quantity of interest. While the latter can be done according to a time scale that is exactly (or close to) the time in the cohort, the former is done according to a very different time scale. In our illustration, the time scale used to describe nutritional factors (retrospective time since diagnosis) was only partially linked to the time in the cohort, but still only one of the subquestionnaires defined the long-term trajectory. Thus, the shape of the long-term nutritional trajectory and the shape of the relationship between this measurement tool and the underlying nutritional process could not be correctly untangled without estimating the 2 parts of the model separately and using age in the submodel defining the relationship between the measurement tools and the underlying nutritional process. In many epidemiologic studies, the situation is even more critical because the time scale of interest for the trajectories is exactly the time since entry in the cohort. In all these situations, we strongly advise the 2-step strategy we have proposed above to correctly estimate the riskfactor trajectories.
In our application, the general decline of dietary intakes observed with increasing age is consistent with previous knowledge on the physiologic changes (e.g., loss of appetite) observed with aging (26) . However, the steeper drop in the intakes of fish, fruits, and vegetables only at the approach of the dementia diagnosis was less expected. Indeed, there is a strong biological rationale for a protective role of the nutrients found in fish (e.g., omega-3 fatty acids) and in fruits and vegetables (antioxidant nutrients) for brain health, confirmed by prospective epidemiologic studies (27) (28) (29) . When longitudinally modeling dietary intakes in the prodromal phase of dementia, as done here, one may have expected such a causal association to be reflected by lower intakes among those who eventually developed the disease, over the entire follow-up period. In contrast, we found intakes of fish, fruits, and vegetables lower among cases only close to the diagnosis visit, which may be more suggestive of reverse causation among those with higher neurodegeneration and/or more impaired cognition. This was confirmed by a sensitivity analysis (Web Figure 3) limited to a subsample with Mini-Mental State Examination scores of ≥28 at study baseline, which showed attenuated drops in intakes (likely due to attenuated reverse causation in this sample with higher cognition). Reverse causation is plausible in studies on diet and dementia. The progression of neurodegenerative process is accompanied with loss of taste and reduced olfactory functions (26, 30, 31) , which may contribute to decreased food intakes. Furthermore, subtle cognitive deficits in prodromal dementia may be associated with difficulties in organizing regular shopping and meal preparation (32) , which may also contribute to changes in the diet. Still, differences of intakes between dementia cases and controls appeared overall modest in this cohort for the 5 studied foods, and although significant differences were limited to the months preceding diagnosis and may partly reflect reverse causation, these findings do not preclude a causal relationship between trajectories of dietary patterns since midlife and dementia, which deserve further investigation. In this application, the 5 food families were studied independently, although foods consumed during meals are correlated. Studying the overall diet would necessitate statistical developments within our latent process framework to incorporate the simultaneous modeling of correlated latent processes. This is ongoing research.
The LPM method has several strengths. First, it makes a distinction between the quantity of interest and its observations, which permits the investigator to include different measurement tools even when not available at all follow-up visits. Second, in this work, LPM combined with a case-control approach provided a direct comparison of trajectories in the prediagnostic phase of dementia, ascertained with global tests for differences as well as tests for differences at specific predefined timings. If the investigator is more interested in prospective trajectories with aging and/or exploration of heterogeneous trajectories, the method can be combined with joint models or latent class models (33) . LPMs also have limitations. First, the LPM assumes that all the tools measure a unique latent quantity, their common factor. In some cases, such an assumption seems reasonable (as in our application, where exposure assessment was based on slightly varying FFQs). In other cases (e.g., with a mixture of biomarkers and questionnaire data), this assumption might deserve specific evaluation. Second, to approximate complex trajectories and enable formal testing of the difference in risk-factor levels between groups, we used flexible parametric LPM-an approach that might lead to overfitting (34) . We considered: 1) I-splines transformation to relate the non-Gaussian FFQs and the underlying nutritional process, which provided a similar fit to that of nonparametric transformations (results not shown) while remaining parsimonious; and 2) nonlinear trajectories over time with quadratic trajectories that fitted the data better compared with linear trajectories and similarly compared with trajectories approximated by a small number of regression splines. Despite such flexibility, the models remained parsimonious enough compared with the amount of information available to prevent overfitting (34) and did not alter the widths of the 95% pointwise confidence intervals (Web Figure 4) . Finally, in our application here, there might be measurement errors in dietary exposure assessments. However, such error is likely to have been nondifferential with respect to case-control status, and to have contributed to underestimation of the magnitude of the differences between cases and controls.
In conclusion, the LPM approach proposed here provides a general framework for modeling risk-factor trajectories in the natural history of chronic diseases. By separating the risk factor of interest from its possibly heterogeneous longitudinal observations, we believe it constitutes an original and powerful dynamic solution to the change of measurement tools for risk factors in cohorts. In our application, coupled with a casecontrol approach to contrast trajectories in prodromal dementia with trajectories in normal aging, this statistical method gave precious information on dynamic and causal relationships between nutrition and dementia.
